Involvement of phosphoesterases in tributyl phosphate degradation in Sphingobium sp. strain RSMS.
A tri- and dibutyl phosphate (TBP/DBP) non-degrading spontaneous mutant, Sphingobium SS22, was derived from the Sphingobium sp. strain RSMS (wild type). Unlike the wild type strain, Sphingobium SS22 could not grow in a minimal medium supplemented with TBP or DBP as the sole source of carbon or phosphorous. Sphingobium SS22 also did not form any of the intermediates or end products of TBP or DBP degradation, namely DBP, butanol or inorganic phosphate. Proteomic analysis revealed the absence of three prominent proteins in Sphingobium SS22 as compared to wild type. These proteins were identified by MALDI mass spectrometry, and they showed similarities to phosphohydrolase- and exopolyphosphatase-like proteins from other bacteria, which belong to the class of phosphoesterases. Cellular proteins of Sphingobium SS22 showed none or negligible phosphodiesterase (PDE) and phosphomonoesterase (PME) activities at pH 7 and displayed approximately five- and approximately twofold less DBP and monobutyl phosphate (MBP) degradation activity, respectively, in comparison to the wild type strain. In-gel zymographic analysis revealed two PDE and PME activity bands in the wild type strain, one of which was absent in the Sphingobium SS22 mutant. The corresponding proteins from the wild type strain could degrade DBP and MBP. The results demonstrate the involvement of phosphoesterase enzymes in the TBP degradation pathway elucidated earlier.